Hypoxic glioma-derived exosomes deliver microRNA-1246 to induce M2 macrophage polarization by targeting TERF2IP via the STAT3 and NF-κB pathways.
Exosomes are emerging as important elements that participate in intercellular communication and tumor microenvironment modulation, but the exact mechanisms by which tumor exosomes facilitate the generation of the immunosuppressive microenvironment remain unclear. Here we investigated the effects of glioma-derived exosomes (GDEs) on macrophage polarization and glioma progression. We also performed microRNA sequencing analysis of GDEs to identify the microRNA that mediated macrophage polarization. The microRNA-associated intracellular signaling pathway in macrophages was further investigated. Compared with normoxic glioma-derived exosomes (N-GDEs), hypoxic glioma-derived exosomes (H-GDEs) markedly induced M2 macrophage polarization, which subsequently promoted glioma proliferation, migration and invasion in vitro and in vivo. MicroRNA sequencing analysis identified miR-1246 as the most enriched microRNA in H-GDEs. Moreover, miR-1246 was enriched in the CSF of GBM patients and decreased after tumor resection. Further investigation determined that miR-1246 mediated H-GDE-induced M2 macrophage polarization by targeting TERF2IP to activate the STAT3 signaling pathway and inhibit the NF-κB signaling pathway. Our study elucidated a mechanism by which hypoxia and glioma influence M2 macrophage polarization via exosomes, which could facilitate the formation of the immunosuppressive microenvironment. Moreover, our results suggested that miR-1246 in the CSF of GBM patients may be a novel biomarker for GBM diagnosis and that treatment targeting microRNA-1246 may contribute to antitumor immunotherapy.